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More than workplace intervention?

Kai Olsen, PT, MScTech
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� Make people as productive as possible 
� Make people satisfied 
� Make people safe 

….when using a product
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� OWAS – To register different work postures
� RULA – Rapid upper limb assessment 
� VIDAR – Video- och datorbaserad 

arbetsanalys
� NIOSH-equation – MMH
� 2DSSPP – two-dimensional static strength 

prediction program
� 3DSSPP – three-dimensional static strength 

prediction program
� EEPP – energy expenditure prediction program
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Eg: ATM/ control room panel/ software /scissors
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� Displays (in a broad sense) provides 
feedback to the senses

� Eg
� ATM – visual and auditory feedback 
� Panel – visual and auditory feedback 
� Software – visual and auditory feedback 
� Scissors – visual, tactile and auditory feedback
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� Information processing takes place in CNS
� Perception: one detects the machine’s 

feedback. Perception and reasoning is 
influenced by experience/learning 

� One may process information wrong  
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� Critical confusion. Can create risk situation
� Use standards – knowledge in the world
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� Make sure that controls are adjusted to the 

user
� Height, reach, size…. 



� Mapping:
� Controls must be easily distinguished from 

another
� Natural mapping: 

� Control pushed forward means increased force of 
something

� Sequential mapping: in the same order as action 
demands

� In the same pattern as in reality. Eg light switches





� Use standards: 

Knowledge in the world
Eg red button on a machine means? 

� Use same sequences for similar actions
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� Conceptual model

� Eg. Scissors. Easy to understand because we can see the whole 
machine

� Eg. Control room panel: harder to understand because we cannot see 
the whole machine which the panel controls. 

� The user must have an idea of how the machine works. This effects the 
user’s decision-making. 

� The designer/engineer also has an idea of how the machine works.
� These two must match 
� Eg. 

� Heater
� Speed control on a boat. 

� A good conceptual model is important to minimize error
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� Inadequate or lacking response to stimuli.
� Inappropriate or unwanted human decision or 

behavior that reduces or can reduce efficiency, 
safety and the functional level of a system.  
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� Not enough feedback 
� Too little time to perform adequate response
� The demanded response is not in compliance 

with the user’s capabilities. 
� The user’s mental model is not matching how 

the machine really works



� Feedback/display
� Stimuli too weak to detect 
� External factors disrupts feedback
� No feedback on a response already given 
� Feedback is confusing
� Feedback is too late

� Information processing: Interpreting wrong. Critical confusion
� Controls: Too small, big, heavy, out of reach…. 

Bad mapping
� Internal equipment status: User has the wrong conceptual model
� Perceived information: Reduced hearing or eye sight
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� One designs away the possibility to make errors 
� Design principals:
1. Feedback has to be adequate
2. Different actions needs to be as different as possible 
3. Actions with unwanted consequences should be difficult to 

make
4. Actions should be reversible 
5. If actions are irreversible, make the fail-safe 
6. Good mapping 
7. Good conceptual model

• Usability testing



D��	

����
�����
�%�	��


Or is it something wrong with the design?



Ergonomics can be divided into two divisions:
Product ergonomics (pro-active)

(incl. consumer erg.)
and

Production ergonomics (re-active)
(work place intervention)
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Poor production ergonomics:
� Eg: factory workers using a machine; noise, poor 

lighting, hard to understand displays, controls out of 
reach, confined space, poor ventilation, little 
possibility for breaks, manager in a different building 

� Result: reduces efficiency and quality, increased 
probability for error and accidents, WRMSDs and  
absenteeism. 

� Decreased profits



Poor product ergonomics 
� Eg. Mobile phone, small, small digits, many 

functions, not standardized interface and software, 
poor lumination

� Result: difficult to grasp, easy to push wrong key, 
difficult to navigate in the menu, difficult to see, 
reduced user satisfaction and negative association 
to the brand.  

� Decreased profits



� Ergonomics is a principle that we practice 
and ergonomics is everywhere and in 
everything….

� Ergonomics approach is a holistic approach


